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ABSTRACT: 

PURPOSE:To turn off a thyristor in a latchup state reliably and rapidly by making the surface 
orientation of a P-type channel formed when a negative voltage is applied to a gate electrode 
(110) orientation. 

CONSTITUTIONS N-type base region 3 formed on a P-type silicon substrate 1 of (110) crystal 
orientation, a gate electrode 5 formed on the N-type base region 3 through a gate insulation film 
4 and a MOS-controlled type thyristor wherein a P-type base region 6, an N-type cathode region 
7 and a P-type cathode region 8 are formed one by using the gate electrode 5 as a mask. 
Surface azimuth of a P-type channel formed between th P-type base region 6 and the P-type 
cathode region 8 formed when a negative voltage is applied to the gate electrode 5 is made (41 0) — . 
orientation. Thereby, the mobility of holes passing through the P-type channel is improved and 
the thyristor in a latchup state is turned off reliably and rapidly. 



mB*wm* a p> w & # 1^ & $g (a) (nwmmwm* 

#H¥7- 183488 



(43)&IBB ¥/£7*F(1995) 7J§2ia 



(51)lntCl* 




F 1 SW*^ffBff 


HO 1 I 

ill/ X J_# C*OJ I L 




21/265 






29/744 










HO 1L 29/ 74 N 






21/ 265 V 






»I3 OL (£10H) g&HKgK 


(21)ttllS#^ 


«fS¥5-328306 


(71){11PA 000003997 








(22)ailSB 


5 ^(1993) 12J324 H 



































(54) [%n«>«ft] mo s mwmim ux^^^-eoffift&ft 



(57) OEM] 

snip»?^r**©is»tti (i i o) jj&trzc 

[flirt] (l l 0) ^fficop + jg>/Un>ssi±{- 

icy- M&nR4 s^bT»rtsn&y- h«s 5 
v- K«a 7 *i » p * »* y- pm s £jsfcje*s t 

k««8 t^wic^jstanspjey^^oH^tts 
(110) jj&t-rz. emfcio, PM?**;v*m 

1M U x^tt*^offlji(c:^->*7-r-5. 



10 
4 



ruin/. 



(II0J* 




7:N »*v- patt 
8: P bav- Kfiitt 
9: ftv~r«a 



-625— 



1 

mzuo s wmm u x^k^wt, 
^^*;w©m*&s (i 1 o) ^ftici-s^tfc&a 

i'TSMOSMWIHH' UX*. 
[»#®2] (1 1 0) ^©P^Ur^Sfc-hC 

iaiEN^^-x««±tcy- hifegyis^tTy- mi' 

h WMfcilttMBy- hm&©3r£©F7r£l& 

i&gaPJg'S-Xffii&hfc, <1 1 0>jfrfo#S^r*'J 

g&?2Nffi5#y- HiWjltfcPiWWIfcft-f *>ttALT 
P^*V-H®SE&^-r-5Xi@t<£ti^S^tSr!|#lS 

[Sf#«3] S*JB2lcE«$n/cMOSSIffll^-!}-'f 
UX^Kig^&fciS^T. 

ffliEP^^-X®«±C, KW*Mto&<l 1 0>7jIr) 

X *©«&#& 
[00 0 1] 

[gfB±©#Jffl#SF] *3»!tt, yvJ-J-ylVmzlb 
s^w^D--f j x^tcsi-r5.fe©-cfc5. 

[0002] 

[ft*©8ffi] BB 9 tt«*©MOS Mll**-f 'JX* 
(ETF. *fc1M ©#tj££^ 
fET**. H9K*V>T, ltt (100) M«S1 

©THfctt7y-H«S2 3W)WSnTV»*. *fc. P 
♦ J£7/ - Ffi« 1 ©±fflfcttN" BK-XS&3 
Sti, *©±HfcttS iO a R3H;:J:5y-MeS&4 

s*tTy-nw5*«»)**nTVi*. y-hm@5 

©Bff 5fc if Br \Z «X y > tf$ \Z £ tJ TN- X&« 
»*3©.kfflt» )BfcP»'<-X»«6tN»*V-H 



(2) *JIS¥7-1 8348 8 

2 

fi* 7 7Wg(£3n-0>5. NEtfJ y- F«« 7 ©J:®IC 

»-#©p***y-F**8#«#LT#«sn. n 
jg*y-F£«7 fcp***y-p«*8ti*y-F* 

[ooo3] 0 5 as 9 (c^-t^*©mo s msuehm 

'JX^©Kig^S^mWr<bST-*0. £©B*Jfl<*T 

ft&-©Kig#i£$iB£igoTg2§g-f5. as (a) t? 

«. (10 0) JfiCP*! P*I7/- HM1 
£LTJBV>. *©±WCXt!**i/^JVl&Sft&i:fc:.k 
JO o-tN-JlM-X^«3£S?/&U *^IC-5-©±ffity 
-hHejglfi4*^LTy-K^«i5£^f £. 
y * f y y ^ 5 7 ^ -ft* a \z «t -5 ry- Mtffi 5 * £ 
t;y-h«»)g4©-as*^ibTN-^-x««3 

SfBiHU tttHLfcN-^-X^3©±PiJC-f^> 
aX^K<k-DTP^-X®«6 SIMS?*. 
[0 0 0 4] 05 (b) Ttt, y-h^SSSVXi'C 
LTP^-X^6©±ffl(CU>*fcttfc^©^>8 
®^*>&\\stdmz®!m.h. N^*y-H®lS7 

20 1 0 0>*|i]JCjliLT5* ^7' JS^Tff 

5. ;:©J:5fcU e>?i>r££g«ttT^;t>&A 
TZCtlZj:*), *M©£P^-X®i£6©g|V:>«B>f 

caA-rsct^-etrs. aAsnfc^^a^aic 
jtoTP^-xs^eroie^ip] (p + 7V-F®ifU 
jfriSj) icitAU N^*y-Ffi«7©«f^ifli©^3a 
ffijenwfcfcs. aitffitfcioTN^y-H® 

«7ttffi*InIICfel£*J5. 
[0 0 0 5] 05 (c) tit y-h^S5*-7X^C 
UT#n>t?©*««<8l&'f:*>&AU -*t©P*J£:fc 
30 y-Fffi«8Sffl»tT^-r«. £©i:£, P*«# 
y-F8l«8iP^-Xffi«6t©r B 1PiLIC«fct>T. 

y- Fme 5 icft©m)EE?&BittiufcBStc^ts,sn«. p^ 
^■r*^©?**^^**. £©*§-&> pj§^y* 

JUftLttHS (b) ©&a£H©*#IC<fc-?T£*9. L 
»W©ttO. 8^-efcS. 05 (d) Tfli, PSG^IC 

A-s^P^i&Ki o*«tiy:*y-Fm®9t*SA ik 
£^lt, 09i^-r-y--fux^*^'r-5. 

[00061 09 £&-^-m3fe©MO Stj[«l»iJ-'f »J 

*#<D®ft*n ] m%o *y-Fm«i9*si8bT7/ 

40 -F€&2ICIE©ttE£l?llinr-5i. N Jg^-X«« 
3 t P ^-X«« 6 ©KKj&K-r TX^E^^-Sfc 

©. rc-y-'f ux^icttiiffittgsna^. 
[0007] r ©«ait?y- Fms 5 itiE©mBE^Hijp 
rst. 01 oit^-ri^tc. p^-x®^6©y- 

F*6i&lii4fl)©^ffiCNJgg 1 **;PC 1 jW&fcSttSfc 
N»*y-F««7©^tt, clWN^v^JVC 

i*ffi-DTN-^-x^3tcjiA-r5. c:©iB&, 

N- Jg^-XM« 3 «»: P^-X@« 6 ©ra©3*A-f 7 
X®E*i®<*0. P*J^7/-F^ld^©jE?LH 
50 N-^-XStSSSSoTP^-X^etCjlA 
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(3) 

3 

(MOS CONTROLLED THYR1ST0R) thWlttlZ* 

[0 0 0 8] BUb£>8Me£@ 1 1 fcyftT^mmftZm* 

-X®#3fccfctfP^~X®«6£:-C> m 1 1 fcaVT 
PNPh7>^TRl«m N-^-X® 

NPNh7>^^TR2«$tl^ 9 Y 

-hnm5\zm<Dm&&$imvrztz\zMf&znz>NM 

^^Klli 131 1 (C^TMOS y— h G 1 <D F 1^ 

[ooo9] mi nz&^x. *y-KmSK (9) £ 
£\ y-h«SG (5) ««o#;wM!*n«, Mosy 

-hG lBt7ttJ8t»?), TR1©^-XIC««»« 

x\zhmmmn^r^TR2h^y^r. 20 
-HmgA (2) a>s#v-F««K (9) 

[0 0 10] y-h«SG (5) fcjE<0*J££8UnT* 
MO S y~ h G 1 >Vm\ZK 0 , *TR1<D^ 

7-H^ffiK (9) fc«»#8fcn£. sirucfco. TR 

l^>UTT/-HmSA (2) MTRIM^ 

tr2**>u jfej^Ty-HmffiA (2) a>e 

H^©Ll*J:^L2<?>ff8*il^T*7- 5? 
KftffiK (9) KSSn^o 

[0 0 11] ^OttffiTB, TR l<Z>nl/£*£«tfU> 
m^K£^TTR2B*>ttffi£&8U TR2<D3l/ 

**&«ns««fcJ:oTTR i 

&«K y-hSffiG (5) fcH«»rr*«EE*0#^MC 
LXh, r;-FSSA (2) *6*7-H«*K 

o) \z%mmnm\fz>o Tut>%. m\ZT*-?*M 

»JX*B* ^^y-htSG (5) KjEOflUE&HJ 

mhtcmt* &<Dmm*wmi>&\ f mr>* ^*>»*57 

[0 0 12] caj^tt^y^TyTttttTtt. W 
7/-Hfil«1^6©jE3La:N«*7-) s «*7^6© 

■*JBco«»**±#-r*. sine*!?, wjx* 



#P?B¥7- 1 8 34 8 8 

4 

D*xicnr&a^©5e»«*««T*s (100) # 
[0 0 13] ^tc, 0 9ic^^<ux^oy-hmffi 

£01 2\Z^-T£o\Z, P*»*7-Hfi«8tP»^ 
- X S« 6 <D m ©y- h tftftR 4 fi(co^ffl^iE(c P 

tp*»*7-H««8fc* J «»«te»*an» imu 

X^CD^>l^lCP + ^7y-H®«l^eN-^-X« 
«3^iit?TP^-X®«6tcaA$nTSSLT^ 
S^fi^IEftB^P^^^C 2 ^loTP^V 
-FiH«8fcitA-rs. Z.<Dfc®. N#*7-FMt7 
^ S P Jg^-Xm« 6 TN* »^-X«« 3 (CIS 

^?tt7*;f7*;^«l*&BU 7/-FmS2fr£ 
A7-F««9fc«*ttKftfc<fcD, tMUX^B* 

[0014] £<£^->*>a>e*->*7fc&ffr£ 
mft&mi i (b) *c*-r*«iH»»€fflViT»wr« 

5PiftMC2H S^OMOSy-hG2©HV 
<>D, 7-XSHH0«»Sfc««f«iL.6n*. WW 
^CD^>^fC0^(DS»L 2 S*n«««ttr^TTR 
2CD^-X«8 : ffcSnS<iDlC»U MOSy-hG2# 

*>-r* ts^L 2 ssns«jB©-a^Mo s y- h 

G2fcfc*n*<fc5l;:&S. ^COtem, TR2 0^-X 
dtilC<t0TR2OnU^^^fiSt*^ 
STR 1 CD^-XSSS^M^t-^ ^CD«*. TR 1, 
TR2«^tt>^>«^ai^Tt?a:<aD> W'J 

[0015] 

(110) ^Ftt©t*fc«fcjE?lO«**3»«**<. 
(10 0) *ttTf(3!>iEa©»»*B (no) #&icjt 

ic> p»?^*^c2a^ (i o o) -fiwzmfifeti 

TVi*»&. P^^*^C2^Jitl^IE7L«fiB^JfB 

$n^* ^Tfet)^, (ioo) *tt©**±t»rtsti 
ttjB"cy-h««5fcftfl!)«ESffiin'r«^ p^~ 

2 gB# CDSttiC i: o T P + * 7 - K fi« 8 tCiS AT^ 

s y- h g 2 ©«tt«i*# »n«Mo s y- h g 2 tcfc 
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5 

-^«8S©aB^->*>«ft**0«Jb6^ TR1 

[0016] p^**;pc2cojgft£Ttf5££>ic 

14, «AtfP*^*;l'C2©5 t ir*;VfiL*fi<'rs 
6*1*. ftfc. N#MCT©»£fcfcL P + 
MX y- F«« 8 i P#^-Xfi« 6 0flOIOM>*ttE 

tt*©»Jfi*«T?tt, ^*>aA&CD^&££oTP 

<5tJ?^Wfe/h*<a^Tl/*5. 
[0 0 17] tt*(DN#MCT»4. P»^-V*^ 

jgfcfc*, 03 14, p^r^^aSOffffittJBi, P 

J1W4¥BTr4&<* G3aS:»DiiLT 
V^o P»^-7««6tP + »*y-H«*8B©« 

[0 0 18] 03 (a) !4FW>«E««**^«fr» 
0 3 (b) 14 FW V>«£ HP 

-f >*BE#0. 5#;i/h) Sr^T. 0 3 (a) , (b) 

(b) <DjM*fto#ifi* *B*rt*rt^T^a. 2io 

0 3 (b) ©*##B©EIi!bfl!>JK»*a<SW-, 

K**/h£<&£. N^MCT©^->^>^plCJ4, 77 
-F -*y-Fn©«Ett»Sll#^htt"Flca:*fcft, 

T, P^v*;PC2*»»T5E?L©»»*l»tt03 
(b) ©iifcftD, IEft©£»«**/hS<fc*. 
[0 0 19] ii©J:5aBIHI*#*-r*fc»» 09OP 

*6* N**y-F««7*J:tfP**y-Ffi«8<0 
tt5?**M4N»"C»S. 01 3t^"T«fc5lC, 

do o) B©»£#*fe#»*****v>. 

£ (flhttf. HARRIS SEMICONDUCTORS MCTV75P60El£ 
fcl4MCTA75P60Bl«) . 
[0 0 2 0] PflHtfCTS«Jflt**W4, 01 

4 (a) Cv-rj;9fc. *y-Fk:ft»*awu«i, v> 



(4) . 4JHW7- 1 8 34 8 8 

6 

m®immziz%£^oimifiib%* r^t>t>> p^m 

cTt^->*>s«ft»i:ii, y-h«ffiG (5) 
<&«JEE*7y-F«KA (2) 
B#*?K -*^->*7$*5fc*irtt, ^-F«B 
G (5) ©«fffc7V-F«ttA (2) c^mffiJ:0feiiS 

<t<s*b««*o, y-h^SG (5) icmsajESU 

fcfe. PMCT^ 014 (b) it^-Tcko^, 77 
-FS«A (2) fc<»f*»»Ufc. ^SP-^ 
10 FX-f yy««fcbTftO«K*»V^tt'b#*.6tl 
D— !M FX-f ?34BJ*0#£fc»ft0«S*EE 
£ffl*UfcttUtffcS1\ *&y-F«BG (5) left 

[0 0 2 1] 014 (c) t^r<fc5lC, N^M 

ctso— »m Fx^fyy«*fc-r*t* y-hmffiG 
(5) fco#)uhj:o*avi«EEftHart-n«*->* 
>u o#^Mc-rn«^->*7"r*fc«&, p»mc 

T»CJt^TB»**ffi»ft-r« (HARRIS SEMICONDUCTORS 
it? MCT USER' S GUIDE P2. 2 #JR0 . 

[0 0 2 2] *»W©BWB. **- F««tft©«ES 
BliDtfct#rc}BrtS*lSP»5 : -lr*^©B^te& (1 
10) #ttfcT*£iKJ:&. ^^^/ttffifc** 

WlW-f 'J J:t»©«fi#ttfc««"r* etc* 

[0 0 2 3] 

^ltT*»W*KW^"*fc. P»7/-F1 

•sit, y-M8««4**br»j«an»:y-F« 
gst, y-h»j&j^4*5j:r;y-haffi5<D0f«03f 

S»*UTBffl$-&fcN*^-X««3iifc, PJ£^- 
X®«6, N**V-FB«7*J:tfP»*V-FB« 
9 £Bte#]«TSMO SMB#1M U X * fcMJB 3 *U 

hSffi 5 fcft©«flE*9aol/«: t*fcP»^-X« 
«6tP**y-F««9t«)BlC»*an«P»yir 
JM/C2©B#tt& (1 1 0) #ttfcT*£ifc«k!K 

±BB«Ha*an«. »**2ce«©»wfik (i 

40 10) *tt<0PJB>'U3>»K±lCN*^-X««3& 
MtitfrZXmt* N»^--X««3±fcy-F«B«4 
fcfrLTy-F««5*»jfc"raX8i:. y-hffiSK 
4 *5 ct^y- h^S 5 ©Bf SBBf *»*l/TN»^-X 
«*3*«iH31*3XSi* «fflS*fcN»^-XB« 

3±ic p»^-x««6«»j«t*xat, p»^- 

XB«6±IC <1 1 Oarrt^S^ir^UvyeBC 
3**J:5fcNffl^W«€^*>ftXbTN»*y--F 
®«7£fg/S*T3Xg<>:, N»*y-FB«7±fcP» 
^F»fe^ -f * >8BA bT P »* y - Fffl* 9 fc»*T* 
«7 Xg<t^flx^^tiCJ:D, ±EBWBa«StiS. V 
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7 

im*\z'%m<r>wm. «^2CB«snfcMos« 

®M*M U^^O«®^J*fc*^T. P#^-X£«6 
iitc, N^**B«&<11 0>#|n]t;:2iLT5Kt(rt© 

[0024] 

©«E7WfrtraSftfc:©£Tfc:b%lH" V7.jW9->* 
y<D%-£\Z. P«K-X»R6iP»*y-K®«9i: 

©p^it^^n^p^-v^jwca©®*©* (i i io 

0) JfitUcfeft, P»? 1 ***C2£i£i!iT-5iE?L 

OTTti, N)|PfiW8r£<l 1 0>^|6j*^?Y*»J>y 
£jg;i;*tt3£dfc^;*>aALTN^;fry-F®«7 
£JBf£T5IS£&W5:£Je>. ^->*7^fCP^- 
Xffi#6 tP^#y-K«&8£©ffl»C»|i£att3P7& 

3^*;vc2©3^*;i/&iWg<£9, ^(D^ymm. 

/h3<. U&at^T, ^-^XxT^-SIM'JX^fi 
Ttt, Nj0*M«*<l 1 0>#ftt;ttLT5KEU*J© 

mma tofflizmtii-znzPM^vZticz 

[0 0 2 5] fc;*3. *%W©«{ig£l8BJf 5±gag£S£ 

a^^jti^sn-s *>©-mfc<^. 

[002 6] 50 
[#96«] 

-SB 1 ©5£&§0J- 

01(i*5EB^|c«J:*N^MOSi4^t}-'f 'JX* (NJg 

mct) ©as i cD^jgw©fiiii£*-rs-c»*. a i « 

(1 1 0) 3£{i)Wg«£fflV>TiM<JX?©&ffi«£® 
[0 0 2 7] 9—>*>LTKZlM 40 

g5tt^©mffi*wiin-r^a:, p + ^*y-K®«8t 

P^-X®£6©ffiKP^Y*Jl<C25W&)££tl 
5. P^-X®#6l;:g&LTV>5*M©IE?l«. P 
^^^C2 5ffioTP*^*y-H®«8tCjiA-r 
•5. Pffi^-V*;PC 2©B6#&fi (110) 
fc*, Si 3lc^-TJ;o»c. Itfl©#S!j&fcH-#*;:*# 
H. Lfc^T, P^-X®^6©iE?L»)i^lCP 
♦ »* y - K ft* 8 £*tt U -y f x )7,^\tvy^7v 

[0 0 2 8] (110) ffitt (1 0 0) BSfcit^ 50 



®B8¥7- 1 8 34 8 8 

T#ffl®SL©^?Srt*i)>fcK tUt)*,, 0 2f'*f (1 
1 0) ffitt. 0 3 IZtfT (1 0 0) BSlCtt^TIWOIHJ 
i!b#4>ftlAfc!&. H W >mE#A£^J§"&©IE?W>& 
lb«0 2 (a) ©.kdlC&O. 03 (a) CJt^TIEft 
©#©£?&««< ft*. *©#. (110) ffi©^*t 
(10 0) MlCtt-i, iE?L©#5»&#*£<fcD. 5^ 
*JH£KVh;*<fc£. C©M|nJ(i0 2 (b) l^-Ti 

3 (b) iZTik-r (1 0 0) ffilCtfc^LTiE?l©#fi^i± 

&mz*% <tzz>. «j*t&<t'5i- y-hmei5tft 
©mff&wftiu&^ictt. pf^-^6tp*f 
*y-H®ja8^©«fi^tto. 5#*h«Tfcfc*& 

ft, PJ§^Y*;l/C2©#§!iig?&li0 2 (b) ©<k?(C 
fcS. 

[00 2 9] 0 4 «0 1 «CjRT*-f U X^OSi^S* 

mm? *iT»o, c©H£ffl^rsji^j**)E*aio 
r^wrs. 04 (a) taa^&a* (no) ©g«s 

5 (a) tnmz$&&tZ. 04 (b) Ttt. 

o>^ic^ut?y^'J >^&sc-r®#^«rt. 

& (1 10) ffia^Bfcft-Si:, H6fc«1\fc3fc, ->U 
r^E^fc^BBKiW^fiET*. £©;£&. <1 1 0> 
»|nl^6ttA$n&-f*>tt. ->'j3>K^lC«f?5-r-5 

ci&<, teawaicitAt, cn&?Y*o>^tPf 

*LT> -f*>^A-r^S[^<l 1 0>#|S|^£ 
^©ftS«?V*U>^ti^Kt^. (110) I 

[0030] v&Rftmmt't-xy&xt 

St. ^f*>ffA3tl&^MWJ5 i Y^U>^C<toT 

»8WiS]0&£w i arritA-r-s. •£©&. &S2;ia£fT3 

SiNJg*y-H««7©«W|Sj©»3WttW=Wl + 
W2t&5. 04 (c) Ttt. 0 5 (c) tISj&lCP* 

mv-v&m 04 (b) ommm&ft 

7fiMVl\3.miifa\zhmA?Ztzit>> P*»#V- 
K®HS8 tP^^-X^6©B5HL (PK^Y*;> 
S) 14. &W2X0. 8t«3t^nS. Z\<D®m&k<7) 
P^Y^^giKJWXO. 8i0fe®K 04 (d) T? 

», 05 (d) tra«Ki/Tsra«fiasi oi5j:z;*y 
[0031] j:©j;ptc. **js«-ctt. y-bmm5 

\Zfk<oni££$l1SaLt£%'£\Z : Bf&t£nz>Pfc?v*)l>C 
2©H^S (110) ^rfttUfcfc*. PMT-V&V 
C 2 t»»-r *iE?lO»»K*** < f * r t^T?^, 

^->^-> Lr^su-f u x^ feflm*> , 3fflafc^-> 

©nSitmicfcoT. N)B*y-FS^7©©3WSm 
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(6) 

9 

2k ^©#P + ^#7-FS«8<hP^~X®«6£ 
[0 0 3 2] H4fc«-r«J8*»rtt, P^-XfS« 

So 

[0 0 3 3] -%2(OWm- 

SBi©%JKMH:. (lio) JfiCv'Ua^SS&fflv^ j0 

t-sm ux*©*a«*»tfb&0K»u m2<Dmifc 
m\t. «*tP3«K (ioo) #«©*«*« t>T-!M 
UX*©fcffl«£»JSU p»?ir*;m5»»t* (i 

10) *>©T**. H7«S2©SO60J©#I 

©Sjfc&ttKcfcoTB^ (c) tMUt, F^fx 

■ * > y * fe ± o x -» <d p + * v - h m « 8 co n k & 

5N**y-F««7ftMt, 1 io>* 

i5 1S»«bftfc 04 (d) 4:H«rcPSG«C± 
SRMftMRl 0fc*y-F««9fcfc*A lR**fc 

[0 0 3 4] C©^5fcl/T*J«l/fcNJgMCTTtt, 

*frciifimti&tL ->*ym~tem7 \ZTsk? 

[0 0 3 5] £©£2©g|i6«©N»MCTtt> SiS? 3? 
PtXfcHT*«*'©S»«3Wtt»-C»* (10 0) * 

(ioo) *tt0**fc»sfl«u ?->*7m\z 
*<Dm<Dmmzvwj'**)\'C2*T&tfttz>x:o\z 

*fc», cnic<top»^^*;HBfti£ff*2:i3&«T 

*, iOV^*5iEJL«>»»«t**<'rftCfc3B»T*. 

So 

[0 0 3 6] -?g3CD|gi£0iJ-- 

sg 3 oMKMtt. a 2 ontMJ: o bmomz *w< l 

*JS«!2:H«fc* (10 0) ^ffiCDSfifc«Jffi*K 1 1 50 



4$P?g¥7-l 8 3 48 8 

0>#ffl©»*ft«i"*. *©BL £2©#lft«<!:JSfc 
»«Deiif««P»^-X««6ftJtjiUTN-»t- 

x«*3ica<*TR<RDarr. *fc> y-Msas 

fc. ^->*7U&t*fc»/«an*P»9 1 ir**C2 
liH8lc^$nsJ:5^ £fefc»©«Wfc«h>T#« 

at, *3©*iMrctt, »©rt««r«cy- 

D v> o * 5 ©flkfltoPHft* . 
[0 0 3 7] ±BS2, »3©*«inrtt, (1 0 0) 
Jfir©M£fflV^f9^lfc^ (110) 5&ttt1ft 

3g-r^M^&cDSST*n«<fc<, (in)* 

[0 0 3 8] 

mmnmm &i±mm\zsimhft^v\z. *mmz£ 

«P»?^**©B*ttft (110) 1j&thTzTz#>. 

p»^^*;vsaat-siE?L©»»a^ift±u, 

7£i*£££#T#*o P#3 t **;l'£»iBTS 
lEEtt, (1 1 0) (10 0) #ft<fcDfc# 

ffi«a©«£«£Sttfc^fcft* £DV>o«lEa0#» 

[0ffi©ffi*fe»9J] 

[SI] *»9ifcJ:-5MOS<B»»*-f UX^^JBl© 
^«©*«&7STen?»*. 
[02] (1 1 0) ■©P»?ir.*>W*fi©#Iil«ifc 

[0 3] (10 0) ffiOP^Y^Wffi^ffittffit 

[H4] Hifc*t-^yx^©ies**ftift9i"rsH 

Ti&So 
£. 

[06] <11 0>*rtl*65/U3>ISft*l»»&HT 
[0 7] -^XHfc^&MOSttWBlM UX*©aS2© 
[08] *«Wfc<k«MOS«»**-f UX*©»3© 

[09] flE*©Mos«fi»*-f ux^©»a**-rH 

T<&S«> 

[010] H9©*-f UX^©y— h«SfcjE©«JBES 

So 

[01 1] 01 1 (a) B^->*>ft©«fli@S»H»- 
H.1 1 (b) tt^->*.7W©««Bl5lKHT!**. 
[012] H9©^ UX^©y-hSB«Cft©«flE* 
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(7) 



®m¥7 - 1 8 3 4 8 8 



11 

[013] H*ttt»»*t©»«*RWr*HT* 
[014] 1M UX*©/yflK KX-f y^»fc£n- 

1 P*»7V-.MW* 

2 7/-F*B 



22 



3 n-»^-; 

4 y-h^&M 

5 y-hms 

6 pjfK-xtttt 

7 N#*V-F«K 

8 p # **y-F« 

9 *V-H«« 
1 0 
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(IIO)B 




(a) 
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« EE 



JE?La»ilfaftlft 



(110)5 




5:*- KM 



6: P 

7:N »»•-/- Fflw 
8:PS*v- K«* 

JO:»ir«« 



[03] 



[06] 



(100)15 PB**>*>H4fi 



y-h«BE - V _ _ 



(a) 




(IOO)S 



AAMA/ 
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(8) 



#^¥7- 18 348 8 



M4) 



[08] 



(a) 



-A- 



<H«> 



III 



— 7 
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(«0 



At 



3Q5 

[f »l I IT* | 



9 




[07] 



[09] 



(1 10) £ 



IKX8 





|:P*»7y-K»« 

4: y-k*m 



6:P **s-*a* 

0:P ay- k<s« 

9:*v-HJ8S 
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(9) 



¥iffl¥-7- 1 8 3 4 8 8 
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ei s 
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(10) 



4*B¥7-'l 8 34 8 8 
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